Abstract. When petroleum hydrocarbons contaminate soil, the carbon:nitrogen (C:N) ratio of the soil is altered. The added carbon stimulates microbial numbers but causes an imbalance in the C:N ratio which may result in immobilization of soil nitrogen by the microbial biomass, leaving none available for plant growth. As members of Leguminosae fix atmospheric nitrogen to produce their own nitrogen for growth, they may prove more successful at growing on petroleum hydrocarbon contaminated sites. During a wider study on phytoremediation of diesel fuel contaminated soil, particular attention was given to the performance of legumes versus other plant species. During harvesting of pot experiments containing leguminous plants, a recurring difference in the number and formation of root nodules present on control and contaminated Common vetch (Vicia sativa L.) plants was observed. The total number of nodules per plant was significantly reduced in contaminated plants compared to control plants but nodules on contaminated plants were more developed than corresponding nodules on control plants. Plant performance of Common vetch and Westerwold's ryegrass (Lolium multiflorum L.) was compared to illustrate any difference between the ability of legumes and grasses to grow on diesel fuel contaminated soil. Common vetch was less affected by diesel fuel and performed better in low levels of diesel fuel contaminated soil than Westerwold's ryegrass. The total amount of diesel fuel remaining after 4 months in Common vetch planted soil was slightly less than in Westerwold's ryegrass planted soil.
Introduction
One factor known to limit the growth of higher plants is the availability of nitrogen in the soil (Greirson and Covey, 1988) . When petroleum hydrocarbons contaminate soil, the added carbon stimulates microbial numbers and causes an imbalance in the C:N ratio which may result in immobilization of soil nitrogen by the microbial biomass, leaving none available for plant growth (Xu and Johnson, 1997) . Members of Leguminosae fix atmospheric nitrogen to produce their own nitrogen for growth, therefore, they overcome this limitation and may prove more successful at growing on petroleum hydrocarbon contaminated sites. The interaction Environmental Geochemistry and Health 25: 123-130, 2003. of leguminous plants with nitrogen-fixing bacteria results in increased microbial biomass in the root zone (rhizosphere), plant growth and root exudation which may in turn lead to enhanced microbial degradation of organic compounds, such as petroleum hydrocarbons, in the rhizosphere (Anderson et al., 1993) . To further support this statement, species of Leguminosae have been found to be the most abundant reinhabitors of petroleum hydrocarbon contaminated sites (Gudin and Syratt, 1975) .
During a wider study on the phytoremediation of diesel fuel contaminated soil, particular attention was given to the performance of legumes versus other plant species. An important factor of the legumes' success would be dependent on the development of root nodules. Decrease in nodule formation has been noted in soils contaminated with heavy metals (Porter and Sheridan, 1981; Casella et al., 1988) , agrochemicals (Mårtensson, 1992) , polyaromatic hydrocarbons (PAHs) (Wetzel and Werner, 1995) and in soils receiving acidic deposition (Porter and Sheridan, 1981) . However, to the best of our knowledge, no work has been carried out on nodulation in diesel fuel contaminated soil. The present study investigates nodule formation on Common vetch plants grown in diesel fuel contaminated soil. Plant performance of Common vetch and Westerwold's ryegrass is compared to illustrate any difference between the ability of legumes and grasses to grow on diesel fuel contaminated soil.
Materials and methods

PLANT GROWTH EXPERIMENTS
The pot trial involved growing Vicia sativa L. (common name Common vetch) and Lolium multiflorum L. (common name Westerwold's ryegrass) plants plus a control with no plants at four different diesel fuel treatment levels (0, 5, 10 and 15 g diesel kg −1 soil). The trial incorporated three replicate pots per treatment and two sampling dates at 2 and 4 months growth. Diesel fuel contaminated soil was prepared by accurately weighing the appropriate amount of diesel fuel into a 4-oz glass jar then pouring the diesel fuel over 2 kg of John Innes compost (textural class: sand (72.2% coarse sand, 17.6% fine sand, 4.9% silt and 8.4% clay), 10.2% organic matter content (LOI%) and 0.19% Kjeldahl nitrogen content). Diesel fuel was obtained from a local petrol station. The diesel fuel was mixed thoroughly through the soil using a hand trowel then the contaminated soil was transferred to labelled, 7 plastic pots ready for planting. Twenty Common vetch or Westerwold's ryegrass seeds were planted per pot and the pots watered and covered with black plastic sheeting to aid germination and prevent the surface soil from drying out. After 4 days, when the majority of seeds were showing signs of germinating, the covering was removed and light was provided by a central lamp (Phillips 400 watt HP 1 plus) set on a 16 h light/8 h dark cycle.
